Prenatal development of serotonin binding protein in relation to other transmitter-related characteristics of central serotonergic neurons.
Serotonin binding protein (SBP) is a neuron-specific protein that binds serotonin (5-HT) with high affinity and is concentrated in synaptic vesicles. 5-HT has been shown to be stored in situ in a macromolecular complex with SBP. We have now investigated the ontogeny of SBP in the rat CNS. The time course of the appearance of SBP was related to the appearance of tryptophan hydroxylase, endogenous 5-HT and monoamine oxidase (MAO; types A and B). Binding of [3H]5-HT by SBP was assayed using molecular sieve chromatography. SBP had appeared by day E16; its activity then rose rapidly and reached adult levels (150 nmol [3H]5-HT/g protein) at days E18-E19. Tryptophan hydroxylase activity was measured by following the accumulation in vivo (30 min) of 5-hydroxytryptophan (5-HTP) in the brains of rat embryos whose mothers were treated with the aromatic L-amino acid decarboxylase inhibitor, NSD-1015, (100 mg/kg; i.p.). Tryptophan hydroxylase activity was first detectable at E15, remained present but at a low level through day E20 and then rapidly increased to reach 75% of the adult level at birth (747 pmol/g brain wet wt.). The development of stores of endogenous 5-HT paralleled the time course of development of tryptophan hydroxylase rather than that of SBP. 5-HT was first detected at E15, remained low until the end of intrauterine life and at birth was 50% of the adult level (2640 pmol/g brain wet wt.). MAO activity was determined in crude mitochondrial fractions by measuring 5-hydroxyindoleacetic acid produced from 5-HT as substrate. This activity was already present prior to day E15 (the activity of type B MAO was higher than that of type A) and reached adult levels at day E20 (55 pmol/mg protein/min; A, B). It is concluded that the potential of neurons to store 5-HT, as measured by the activity of SBP, develops more rapidly than their ability to produce 5-HT. Moreover, although the ratio of its two forms changes, MAO activity appears very early in development.